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W B MEBRESAEFRESHSASR AR A RES 150 t BOF-LF-RH-200 ~ 250 mm 4% CC T¥., 4
HT T HE Rt A s AR AR 2% W 35 B \LF It A AR ESE T EEEN WA AN RmE, Eduh
B XVE T8 BT/ B, AR $ LF NUE FEARAE MR AR ARG S Btaazh 3, Jo S AR Bt D 36 MR RT P S R
43 BIR I A & 200,400 ~ 500,200 ~300 L/min, P4 R ¥ LF B8 1. 2% SHEMAE LF BEIRMEEE<
5x107°, A&3d RH S, THAREA S B <50 x10°°,
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Process Practice on Control of Nitrogen Pick-up in Molten Steel
during 150 t Ladle Furnace (LF) Refining Process

Du Heping and Yang Zhicai
('Technology Institute, Jiangyin Xingcheng Special Steel Co Lid, Jiangyin 214400)

Abstract Flow sheet for production of carbon structure steel and steel for ship plate at Xingcheng Special Steel is 150 t
BOF-LF-RH-200 ~250 mm slab CC process. Effect of slag-making submerged arc operation, power supply schedule, LF
heating time, ladle bottom argon blowing etc process factors on nitrogen pick-up in molten steel during refining process has
been statistic-analyzed. With controlling of opening of valve in dust-exhausting absorbing wind tube to maintain slight positive-
pressure operation in LF, in earlier period of refining using higher power supply and in latter period of refining using lower
power supply, blowing argon rate in earlier, middle and latter refining period being respectively 200, 400 ~ 500 and 200 ~
300 L/min, and controlling LF slag amount ratio 1.2% etc measures, the increment of [ N] in LF refining process is <
5x107°, and without via RH vacuum treatment, it is available to control the nitrogen content in slab <50 x 10 7%,

Material Index Low Carben Steel, LF Refining, Control of Nitrogen Pick-up in Molten Steel, Process Practice
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FE35 X107 °LAPY, CCM (354%) R 2RI 5, N
TR RARME, AT EEHI7ZE 2 x 10 LA, KR E
BERAETELF FHL RS, LF HHR IR AE 4 x
107° ~21 x10°  fRARFEE
2 LF R REgEEmEEI N

TA7LF.2 & 150 ¢t LA RH.2 & 1411 FAEE 2.1 EREEIERNZH
HPLA 1 BT REESEIL. REEFNA
MEETEAN. . SEERAAN. LW M0 &1 AEWEHALERS /%
R \%3§§1R%$%*@WJ iR Table 1 Chemical composition of test steel grades /%
MBS AR BR[N] <60 x 10°°, i o] - 0 1C0 0 155l 0 1:(: i : 0 01;) 0 0:1) -

. CCSB-1 . ~ . ~ . ~ = = . ~ . ~ =
H7E A, X F CCSB R, fF AT 0.14 0.30 0.95 0.018 0.012 0.040 0.018 0.006
: T . 0.14~ 0.15~ 0.80~ =< < 0.020~ 0.010~ =
RH 438 T %, REL BOF-LF-CCM (IR i coss2 %'y %50 %05 0518 0.012 0.0  0.015 0006
) M AR T Y ek, R W A A N Quaspa 014~ 0.5~ 14~ < < 0.05- 0.010~ <

0.18 0.40 1.55 0.020 0.012 0.045 0.030 0.006,

(200 ~250) x (1600 ~1 800) mm, {H Z#{#
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Table 2 Nitrogen content in molten steel and increment of
nitrogen in each steelmaking process of steels for ship plate /
1078

B G BOF 48 LF4® CCM LF CCM

#RIN]  BIN] [N]  EE A
1265  CCSB-1 23 38 39 15 1
1268  CCSB-1 33 37 37 4 0
1281 CCSB2 28 49 49 2 0
1287 CCSB2 22 41 42 19 1
1288 CCSB2 24 29 31 5 2

MBEBE LF BB AWEERERED,
LF 7% B it , B3R BE B 346 000 C , 7 i 34k
T 407K R B I8 , B Y B ML 140
7K, B EE R 4R YRR B A2 300 °C, 7E L BE 3K 2 130
C, WL RENTRRBRBRN™ .
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R BB SRR S BREMERE,
2.5 WAERXMFKE AL

B EBBIE SRR L, MR (4,

[N]=0.044 -0.01[C] -0.002 5[ Mn] -
0.003[Si] -0.004 3[P] —0.001[S] +
0.006 9[ Cr] +0.013[ V] -=0.001[ Ni] -
0.01[ Al] +0.1[Ti] +0.001 5[ Mo] +
0.010 2[ Nb] -0.000 4[ Cu] (4)

B (4) AT, Ti V. Nb S50 R AR
B RN, X R B TFALTI V. Nb XS ETRS

R3 HEMGMEKBEMRR

Table 3 Power supply regulation grades corresponding
voltage and current
it =ia #E/V RR/kA

4 395 4452

5 375 44.52

7 335 44.52

9 295 44.52

11 255 44.52
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Table 4 Effect of LF power-on time on nitrogen pick-up in
molten steel

PR R KA AR/ LF&bﬂiﬁﬁ LF&bﬂifS LFiE;ﬁV
[Bl/min  kVA #/10°% ®|/10°°  10-¢
555 CCSB-1 22 14 023 26 48 22
556 CCSB-1 18 14 914 19 33 14
557 CCSB-1 17 15 804 21 36 15
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WA B, 2% 8 I AE R, B Fig.1 Effect of power supply regulation grade (a) and argon blowing rate (b) on
R A VL AMRE, Fk A increment of nitrogen in molten steel of 150 t LF



1M

FAF4E:150 ¢ AL (L) MRS B IE R R A TZEKR - 27 -

5 NIE R FREY) , (ENBAE S RE ;T C.
Mn Si P8 Ni,Cu TLEH F T REALEN K57
B BT R & B, AR ERE, B
WRIE RSN ERER[S] <0.007% . H&FH
Ti.V.Nb & & WITR [ C] <0. 16% KRB, MW
KRESER, R AR T E R R AR
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3.1 HHIBRERRNEERIFFEE

XA, B TN ERESER ERR
PNBIERRBERL T, RERXEERITFEE
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MGG JEH, NP E RSB D, XER B
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AR B B AR AL T AR EE A EAE B BR T, >
EEBAP A
3.2 #Hlgt R

LF KR aTH, h TERRE N R AE THE,
RAYE R B HER , N 16 A4 = D B oL, (AN SR 2
s, BT RTE R, BINA R, 5 S BUNK
WO, T ELS R K, AR SRS, S el
e, Fr A e R A S BB S T RS AL 5 ~ 7 4,
TERSHR A MR TR DL i 38K R AT, IR FHE
AT ~9 B, EREE M, KRS REERE A
BUNL, B BRI RSO 10 ~ 12 REFFITRIR
3.3 AERGKERERE

BOF Hi4R45 R , B LF AL, B R ES
et , LR R H ST HE, KRB KES
i — Bt ], BR/NE SR, #ET R B,
RS HFERFED AT, SN R B G E N
KB E, MR AN <. AR BIN#EE
Frad i@, A hnsa i E R, BB HAE 400 ~
700 L/min, /K LA HBIS . PURBUN T H4E:

(1) efE LF BN, a0 R T T K M R L
B, KEREAEE 700 L/minZEf, RERE
W TR A B Wi % e AR SR B AT, 2% B AT /MR
B, B B A ) R R S VBT o

Q) MRENa TR Kk, o] 46
W RKE R BB SEKIT, EFRKIT G L B/ R
S, STk mvibE .

) EEa b, RAR/PMRESHETE 200
L/minZEA

(OHFEHEFPY, EEENRT, ABHESIKE
400 ~500 L/min, AI5EMK B SRR G 4.
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Table 5 Nitrogen content in molten steel and increment of ni-
trogen during LF refining, after process optimization /10 ¢

, LF 48R LFALBAER  LF
i RAR e AR
1325 Q345B4 25 29 4
1326 Q345B4 22 27 5
1327 Q345B4 31 34 3
1329 Q345B4 28 33 5
1330 Q345B4 20 25 5
1331 Q345B4 24 27 3
1332 Q345B4 33 35 2
1333 0345B4 25 30 5
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